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(54) MANUFACTURE OF SEMICONDUCTOR ACCELEROMETER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor 
accelerometer, which prevents a diaphragm from 
becoming a flexure and a permanent strain due to 
electrostatic forces generated, at a time when a 
pedestal (a glass substrate) and the diaphragm (a silicon 
substrate) are anodically bonded. 
SOLUTION: A groove 2b is formed in a region 
surrounded by the peripheral part on the inside face of a 
glass substrate Z\ A silicon wafer V which is 
considerably thicker than a thickness after its polishing 
operation is anodically bonded to the inside face of the 
glass substrate 2' on which the groove 2b is formed. The 
face on the opposite side of the bonded face of the 
anodically bonded silicon wafer V is polished to a 
prescribed thickness. A mass part 3 is bonded to the 
polished face of the silicon wafer T. In addition, in the 
case of a capacitance detection-type sensor, the groove 
2b is formed on the glass substrate 2\ and an electrode 
5 for detection is then formed in the central region on 
the bottom face of the groove 2b. In addition, in the case of a resistance-value detection^ype 
sensor, a piezoresistance element 6 for detecting is formed in the peripheral part, in a region 
faced with the groove 2b of the silicon wafer 1'. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The process of the semi-conductor acceleration sensor which has the process which 
forms a slot in the field surrounded by the periphery of the inside of a glass substrate, the 
process which carries out anode plate junction of the thick silicon wafer in C from the thickness 
after polish at the inside of the glass substrate in_which the slot was formed, the process which 
grinds the plane of composition of a silicon wafer and field of the opposite side which carried out 
anode plate junction in predetermined thickness, and the process which join the mass section to 
the ground field of a silicon wafer. 

[Claim 2] The process of the semi-conductor acceleration sensor characterized by establishing 
the process which forms the electrode for detection in the central field of the base of the 
process which forms said slot, next its slot in claim 1. 

[Claim 3] The process of the semi-conductor acceleration sensor characterized by establishing 
the process which forms the piezoresistive element for detection in said slot on the silicon 
wafer, and the periphery of the field which counters as a process which performs said silicon 
wafer in claim 1 before from the process which carries out anode plate junction. 
[Claim 4] The process of the semi-conductor acceleration sensor characterized by performing 
anode plate junction in claim 1 at the process which joins said mass section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . . - ' 

[Field of the Invention] Especially this invention relates to prevention of bending of the 
diaphragm by the electrostatic force at the time of anode plate junction about the process of a 
semi-conductor acceleration sensor. 
[0002] 

[Description of the Prior Art] As a semi-conductor acceleration sensor is shown in drawing 2 , a 
glass plinth 2 and the glass glass mass section 3 are joined to the top face and base of a 
diaphragm 1 which consist of silicon wafer 1\ respectively. Rectangle-like slot 2b is formed 
inside frame part 2a of the inside of a plinth 2. and the opening section 4 is formed between 
diaphragms 1. The mass section 3 is joined so that the lead in slot 2b may be mostly taken to 
this alignment 

[0003] Although this semi-conductor acceleration sensor has the field of a diaphragm 1, and the 
input shaft of the direction of a right angle, when using change of electrostatic capacity for 
detecting the variation rate of the diaphragm 1 generated according to that input acceleration, it 
forms the electrode 5 for detection in the mass section 5 of the base of slot 2b, and the field 
which counters by approaches, such as sputtering and vacuum evaporationo. Moreover, in using 
a resistance value change for detecting the variation rate of a diaphragm, it forms a 
piezoresistive element 6 in slot 2b of a diaphragm 1, and the periphery of the field which 
counters beforehand. 

[0004] The process of the semi-conductor acceleration sensor of drawing 2 is explained in order 
of a process with reference to drawing 3 . 

(A) Form slot 2b in the field surrounded by periphery (frame part) 2a of the inside of glass 
substrate 2\ 

(B) Carry out anode plate junction of silicon wafer V of predetermined thickness (for example. 10 
micrometers extent) at the inside of glass substrate 2' in which slot 2b was formed. 

[0005] (C) Carry out anode plate junction of the glass mass section 3 in the field of the glass 
substrate 2' and the opposite side of silicon wafer V. 

In addition, in the case of an electrostatic-capacity detection type sensor, the process which 
forms the electrode 5 for detection of drawing 2 in the base of the process which forms the slot 
on the (A), next a slot is established. Moreover, in the case of a resistance detection type 
sensor, the process which forms the piezoresistive element 6 of drawing 2 in silicon wafer 1' 
before is established from the process which carries out anode plate junction of silicon wafer 1' 
of (B). 
[0006] 

[Problem(s) to be Solved by the Invention] in order to carry out anode plate junction of silicon 
wafer 1' thin (10 micrometers extent) to the inside of glass substrate 2' of the above (B), it is ^ 
shown in drawing 4 — as — silicon wafer 1' — anode plate and glass substrate Z — cathode — 
carrying out — between both — several 100 [ for example, ] — the about [ -1000V ] high 
voltage E is impressed. Consequently, a chemical bond occurs in a contact interface and it is 
mutually joined. 



[0007] If the above-mentioned high voltage E is impressed, a negative charge 7 and positive 
charge 8 will be charged, respectively in the inside of glass substrate 2\ and the inside of silicon 
wafer V, and silicon wafer 1' will receive electrostatic force F in the direction which goes to 
glass substrate 2\ Consequently, although based on the magnitude of the high voltage E, the 
thickness of the wafer of silicon wafer 1\ magnitude, the depth of slot 1b, etc., there is a 
possibility that silicon wafer 1' may bend and contact a glass substrate 2' side. If there is no 
electrode 5 for detection in the base of slot 1b, anode plate junction will be carried out also in 
the part which contacted. Moreover, although anode plate junction will not be produced if there 
is an electrode 5 for detection, silicon wafer V starts the bent residual strain of a configuration. 
Neither of the cases stops functioning as a diaphragm. 
[0008] This invention aims at preventing such un-arranging. 
[0009] 

[Means for Solving the Problem] (1) The process of the semi-conductor acceleration sensor 
concerning claim 1 The process which fornns a slot in the field surrounded by the periphery of 
the inside of a glass substrate, and the process which carries out anode plate junction of the 
thick silicon wafer in C from the thickness after polish at the inside of the glass substrate in 
which the slot was formed, The process which grinds the plane of composition of a silicon wafer 
and field of the opposite side which carried out anode plate junction in predetermined thickness, 
and the process which joins the mass section to the ground field of a silicon wafer are provided. 
[0010] (2) In the above (1), the process which forms the electrode for detection in the central 
field of the base of the process which forms said slot next its slot has prepared invention of 
claim 2. 

(3) The process which forms the piezoresistive element for detection in said slot on the silicon 
wafer and the periphery of the field which counters is established as a process to which 
invention of claim 3 carries out said silicon wafer in the above (1) before from the process which 
carries out anode plate junction. 

[001 1] (4) In the above (1), invention of claim 4 is the process which joins said mass section, and 

applies anode plate junction. 

[0012] 

[Embodiment of the Invention] The same sign as the part corresponding to drawing 1 for the 
example of this invention is attached with drawing 3 , and it is shown, and explains in order of a 
process. 

(A) For example, the depth is 8 micrometers to the field surrounded by periphery (frame part) 2a 
of the inside of glass substrate 2' whose thickness is about 2mm. Slot 2b which is extent Is 
formed. 

[0013] In addition, in the case of an electrostatic-capacity detection type sensor, the electrode 
5 for detection is formed in the center section of the base of slot 2b at the following process.. 

(B) To the inside of glass substrate 2* in which slot 2b was formed, it is thicker than the 
thickness after polish in C. for example, is 400 micrometers. Anode plate junction of silicon wafer 
(it thickens in order to make it not bend according to electrostatic force at time of anode plate 
junction) V of extent is carried out about high-voltage E**800V under about 400-degree C high 
temperature. 

[0014] In addition, the piezoresistive element 6 for detection is formed in the periphery of the 
field which in the case of a resistance detection type sensor counters with slot 2b of silicon 
wafer V beforehand before carrying out anode plate junction. 

(C) About the plane of composition of silicon wafer V and field of the opposite side which carried 
out anode plate junction, it is 10 micrometers. It grinds in the predetermined thickness of extent 

[0015] (D) Allot and join the glass mass section 3 to the field which silicon wafer V ground so 
that it may be mostly in agreement with the core of the center line fang furrow 2b. The anode 
plate junction performed on the same conditions as (B) is applicable to the junction. 
In order to detect completion of polish of the above (C) automatically, it is good to form 
beforehand the slot of predetermined die length (for example. 10 micrometers) in the edge 
section (periphery edge) offer example, glass substrate 2of silicon wafer V \ and the inside 



which counters by etching etc. Or the hole of the predetermined depth is beforehand formed in 
the field by which anode plate junction is carried out with glass substrate 2' of the inside of 
silicon wafer V. having arrived at the above-mentioned slot by polish — or it is optically 
detectable that the above-mentioned hole became atmospheric-air release with change of 
reflection or the amount of transmitted lights. 
[0016] 

[Effect of the Invention] By this invention, the thickness of silicon wafer V is thickly set up so 
that it may not bend according to the electrostatic force at the time of anode plate junction, and 
as stated above, in case anode plate junction of glass substrate 2' and silicon wafer V is earned 
out, after it carries out anode plate junction, it is ground in predetermined thickness. Therefore, 
it does not produce un-arranging [ which bending generates in a silicon wafer by anode plate 
junction like before ]. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing of longitudinal section showing the production process of the example of 
this invention. 

[Drawing 2] In drawing showing a semi-conductor acceleration sensor, A is drawing of 
longitudinal section and B is a bottom view. 

[Drawing 3] Drawing of longitudinal section showing the conventional production process of a 
semi-conductor acceleration sensor. 

[Drawing 4] Drawing of longitudinal section for explaining bending of silicon wafer 1' with a 
possibility of generating at the anode plate junction process of drawing 3 B. 
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